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Prolonged Stretching: its Effect on Crouch Gait of Diplegic
Cerebral Palsied Children ,
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* Department of Physical Therapy for Disturbances of Growth and Development in Children and its Surgery, Faculty of
Physical therapy, Cairo University.

** Department of Physiology, Faculty of Medicine, Cairo University.

—__ ABSTRACT

The purpose of this study was to evaluate the effect of prolonged stretching for both calf
muscles simultaneously, using wooden stretcher, on improving diplegic gait of cerebral palsied
children. HE.MW study included fifteen diplegic cerebral palsied children Jrom both sexes with age
ranged from 6 to 8 ( X6.2). They were selected from out patient clinic of Faculty of Physical
Therapy, Cairo university, on a basic criteria. Hoffman reflex/myogenic response (H/M) ratio and
gait pattern were assessed before and after treatment. The treatment program included prolonged
stretching using wooden stretcher in addition to traditional physical therapy modalities. It was
conducted for 4 months, 4 times/week. At the end of study the results revealed significant reduction
in H/M ratio which in turn resulted in functional improvement of diplegic walking pattern. This

umprovement could be attributed to the cumulative effect aof stretching protocol and traditional

physical therapy modalities.

| INTRODUCTION ]

erebral palsied (CP) children may

have a variety of motor problems.

Some are directly related to the

lesion in the central nervous system,
influencing muscle tone, balance and strength
(primary problems) whereas static muscle
contractures and bony deformities (secondary
problems) develop slowly over time in
response to the primary problems and to
growth'’. Contractures are the most common
impairments associated with the spastic type of
CP". Many inter related factors have been
proposed to cause contractures in CP children
including more activation of muscles on one
side of a joint than on the other side, changes
in connective tissues, muscle length, slow
muscle growth and positioning'®. Spastic CP
children who do not walk and whose voluntary

movement is restricted to the extent that they
cannot independently move their joints
through the full range of motion during daily
activities are at particularly high risk for
developing a contracture”,
Spastic diplegia is a common form about
32% of CP children including premature and
term children''. The gait of these children is
typically described as a crouch gajt. It was
defined as persistent dynamic knee flexio
- % Hip
flexion and equines ankle deformities
frequently accompanied with knee flexion in
crouch gait®.
Several physiotherapeutic modalities are
available in the management of soft tissue

tightness in the presence of spasticity,

including stretching’, positioning and serial
casting'®. Passive stretching is one of physical
therapy interventions for reduction of
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Free gait was recorded as the patients

traversed 10 meters walkway, the data being

collected during the middle six meters. Each

child was videotaped from the sagittal plane

for both sides. The videotape was advanced

frame by frame. Mean peak angles at the hip,

knee and ankle were identified for both lower

limbs during stance phase at initial contact,

mid stance and terminal stance (heel off).

(B) Treatment

Treatment was carried out for 4 months,

4 times/week. Each session included.

1- Stretching protocol

I- Prolonged stretching for both calf muscles
at the same time using wooden stretcher.
Each child was instructed to wear knee
extension immobilizer for both lower
limbs. The patient stood on wooden
stretcher and hold on horizontal rail in
front of him for 10 minutes for every
angles 15°, 30°, 45°, 60° respectively, 5
minutes rest in between. Every child was
asked to maintain his back straight, (stretch
intensity is equal child’s body weight)'”.

IT- Manual stietching for knee and hip flexors
of both lower limbs.

Stretching procedure must be stopped if the

child suffers from pain and fatigue.

2- Traditional methods of treatment
included

* Activation and strengthening the weak
agonist using approximation, tapping,
traction, manual contacts and quick
stretch'’.

* Facilitation of postural reactions (righting,
equilibrium and protective reactions).

* Gait training,.
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L RESULTS ]

When the pre and post treatrnent mean
values were compared at the end of the study
(4 months) the results revealed a significant
reduction in H/M ratio for both lower limbs
(P<0.05) as shown in table (1) and fig. (2).

Table (2) represent the mean + SD
values for right (Rt) hip, knee and ankle angles
during stance phase pre and post treatment.
Ankle planter flexion was significantly
reduced by an average of 7.57° at initial
contact, 8.93° during mid stance, 6.5° during
terminal stance (P<0.01). While the knee
flexion decreased by an average of 8.87°,
7.67° and 6.27° at initial contact, mid stance
and terminal stance respectively (P<0.05). On
the other hand, the hip flexion reduced by an
average of 5.63°, 4.3° at initial contact and
mid stance respectively, (P<0.05). The hip
extension in terminal stance improved by 3°©
(P<0.05).

As indicated from table (3), a significant
difference has been observed in the mean
values for three joints of left (Lt) lower limbs
during stance phase of gait at the end of
treatment. Ankle planter flexion was
significantly reduced by an average of 8° at
initial contact, 8.87° during mid stance, 6.6°
during terminal stance (P<0.01). While knee
flexion decreased 7.53°, 7.74° and 5.66° at
initial contact, mid stance and terminal stance
respectively, (P<0.05). The average reduction
for hip joint was 6.24° at initial contact 3.9°
during mid stance (P<0.05). The hip extension
improved by 4° in terminal stance (P<0.05).

Table (1): Shows H/M ratio before and after suggested period of treatment.

. Pre Post
H/M ratio Mean + SD Mean + SD MD ‘ d
RtLLL 45.85 + 8.43 377+ 8.2 8.15 2.59 0.05*
LtL.L 44.99 + 8.86 37.32 + 8.29 7.67 2.37 0.05*
* Significant. Rt LL: right lower imb Lt LL: left lower limb
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_ " DISCUSSION I

The results collected from the present
study demonstrated the effect of prolonged
stretch in addition to the traditional physical
therapy program in improving gait pattern of
diplegic children.

One of the greatest problems that
physical  therapist often face during
habilitation of CP children is the muscle tone
abnormalities: which hamper the abilities of
those children in achieving normal gait
pattern.

In diplegice, the abnormal gait pattern is

resuiting from:

- Hip flexion and internal rotation, due to
over activity by illiospoas, rectus femoris
and hip adductors.

- Knee flexion due to overactivity of
hamstrings.

- Equinus deformity of the foot due to over
activity by triceps surae'®.

The pre treatment results of the present
study reveled an increase in all measured
joint’s angles for both lower limbs which
indicated that those children had abnormal gait
pattern.

Regarding to the results of this study, at
the end of treatment, there was significant
reduction in mean values of H/M ratio
recorded from soleus muscles for both lower
limbs, as compared with mean values before
treatment (P<0.05) table (1), fig. (2). These
results come in agreement with the results of
Joodaki et al, (2001)""” who stated that
reduction of amplitude of H/M ratio
demonstrates  significant  inhibition  of
spasticity in those patients. So, it indicated that
most patients in this study get benefit from the
specific  streiching protocol in addition to
traditional methods of treatment.
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The rationale of the prolonged stretching for
both calf muscles simultaneously using
wooden stretcher may be attributed to:

- Active participation by the child being
stretched (auto passive stretch).

- The advantages of positioning at the
point of maximum tolerated length of
contracted musclel6.

- Weight bearing position17.

- Activate golgi tendon and joint
receptors  resulting  in autogenic
inhibition of the muscles being
stretched 1 6.

- Activate the weak agonist via using
tactile stimulation. Activation and
strengthening of the weak agonist give
better muscle balance around the joint,
reducing the potential for recurrence
myostatic contracture'®,

Watkins 2@@8; reviewed some of the
main theories on the mechanical changes in
muscle structure and function in the presence
of spasticity.

(1) Abnormal Cross bridges attachments

After myosin cross bridges engage with
actin during an active contraction, they fail to
disengage readily-or reengage readily but with
a much lower detachment rate. This theory
may be applied to the equines deformity
occurring in the presence of spasticity. It could
be hypothesized that after contraction of
plantar flexors a failure of myosin cross
bridges to disengage would result in shortened
muscle tissue with an increase in the
overlapping of the cross bridges®. A decrease
in cross bridge overlap may occur when a slow
passive stretch is applied to lengthen the
muscle tissue'®,

(2) Reduction in sarcomere numbers

Immobilisation in a shortened position
results in a decrease in the numbers of
sarcomere®, Several studies indicate that
immbolisation using casting in lengthened
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